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XMU16EL
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Dates of Test: 12 Jamuary to 31 March 1961

ABSTRACT

The XMU16EL trailer was tested to determine its compatibility with
the M151 truck and its durability, The trailer was towed 6479 miles on
various test courses by an Mi51 truck. Observations were made of the
performance of the trailer, and of the ability of the ML51 truck to tow
the trailer. The trailer was proved to be compatible with the ML51 truck.
Deficiencies in general were minor in nature. Most difficulty was
experienced with wear of suspension components., It is recommended that
upon correction of the deficiencies listed, the trailer be considered
acceptable for military use.
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TRAILER, CARGO: 1/4-ton, 2-wheel, XM416EL

COMFONENTS:
Brakes:,,,. Hand operated parking

Suspension: ,,....... leal spring
Tires: ,,..7.00x1t, € ply rating

CIMENSIONS:
Overall:
Lengths o..ueoseos 111-3/4 in.
WLAth ,.4veseeesss t0=3/4 1in.
Height T EE RN ] 1‘3‘1/“ 1n.

Cario pouy (Inside):

Ten-'r,t'h " EEEE R A '}L Ln'
WLALH +onrvnvnsvnaeess B1 1D,
11 1in.

Helpht [ ooieeenconcees

Ground Clearance.... 10 in.
Tmad:.......-...52-3/u 1no

PRIME MOVER:

TRUCK, UTILITY: £ ton, 4xki,
M151
WELGHTS:
Empty: secsecscssce e 625 1b.
With 500 pound
cross-country
load:.........-.a 1125 1b'

With 750 pound
highway load:.... 1375 1b.

Figure 1 - S18-001-159-2330-64-5P/ORD-61: Characteristics of

XMU16EL Trailer.
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1. INTRODUCTION

After the standardization of TRUCK, UTILITY: 1/4-ton, x4, MLS1, there
arose a requirement for a compatible 1/4-ton trailer. The TRAILER, CARGO:
1/k-ton, 2-wheel, MLOO, which was developed to be towed by the M38 truck,
was not compatible with the ML51 truck in that differences existed in wheel
tread, vwheel design, pintle and lunette heigat, and in provision for safety
chains and intervehicular cable, One MLOO trailer was modified by increasing
the wheel tread to 53-1/4 inches, providing for two lunette-height positionms,
and increasing wheel clearance under the fenders, This trailer was designated
MLOOC and was tested for compatibility with the MLS1 truck by the United States
Army Armor Board (Reference 1). The MLOOC trailer was found to be lacking in
compatibility because of interference of the storage box on the trailer with
the intervehicular cable receptacle, and the lack of interchangeability
of the wheels,

The XM416El trailer was developed from the MLOOC to eliminate the
deficiencies of the MLOOC, and to be fully compatible with the ML51 truck,
2. DESCAIPTION OF MATERIAL
The XM4LOEl trailer (Figure 1) was developed from the MLOO and is quite
similar to it. The more pertinent differences of the XMUlGEL are as follows:
a. The wheel tread is 52-3/% inches instead of 48 inches.
b, The wheels are the same as those used on the ML51 truck.

c, The fenders have beeil raised and are trapezoidal in design
instead of round.

d. A two-position lunette bracket is usged.
e. There is no storage box on the front of the trailer body.

f. The safety chains are longer and have safety hooks instead
of grab hooks.

g. The intervehicular cable is longer,

h. There is provision in the wiring harness for direction-signal
lamps,

i, The body is made of 950 steel instead of low-carhon steel,




3. DETAILS OF TEST

3.1 Procedure and Results

3.1.1 Initial Inspection. Initial inspection disclosed no deficiencies., The
spring-clip nuts and body bolts required tightening. Shortly after initial in-
spection it was noted that the paint was peeling off (Deficiency No. 1, page B-1).

3.2 Miscellaneous Engineering Tests. General-view photographs were taken and
a characteristics photograph was prepared (Figure 1 and Appendix C).

The weight distribution (1b) was found to b~ =< follows:

With 475-1b
Empty Payload
Left wheel 260 495
Right wheel 255 505
Landing leg 110 100
Total weight 625 1100

With 475-pound payload, lunette reaction at 18-1/2 inches was 110 pounds,
The physical dimensions are shown in the sketch on page D-3.

The center of gravity of the empty trailer was found to be 23 inches
above ground level and 41-1/2 inches forward of the rear edge of the cargo body.

The trailer with 500-pound payload was towed up and down various slopes
up to and including the 40% slope. The MLS1 truck was able to handle the trailer
on these slopes without difficulty. Stopping the train while descending a 40%
slope is tricky. Since the trailer does not have service brzkes, all forward
force of the trailer must be impeded by the truck, and therefore the train is
easily Jackknifed.

‘The trailer was stable on the 30% side slope.

The trailer was towed up and down the 20° ramp with sharp approach
and crest, No interference was encountered,

The trailer with 500-pound load was floated in water for 20 minutes.
Approximately one pint of water leaked through the drain valve. This test was
conducted aftar cross-country operation and the seat of the drain valve vwas
dirty.
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The trailer was towed in short-radii circles and was jackknifed
to check the length of the safety chains and irtervehicular cable. There was
sufficient clack in the chains and cable, The cable appeared to be particu-
larly well situated (being mounted on the right drawbar rail Jjust to the
rear of the lunette, and pointed slightly upward) to reduce the possibility
of pinching between the drawbar and tumperettes when the train was Jack-
knifed. At times when passing over humps and bumps the safety chains droop
sufficiently to drag the ground. However, this must be tclerated, since
the full length of chain is necessary to prevent binding when Jackknifing.

Throughout the test the drivers and the project engineer observed
that the trailer tracked well and there was nc complairt of its lack of
ability to follow the ML51 truck. No 'dog trecking' was experienced during
the test.

With cross-country payload, the perking brakes held, both uphill and
downhill, on a 15% slope.

With cross-country payload, resistance to towing wus found to average
20 pounds between 20 and 30 mph. This determination was made on a smooth,
level, paved road.

3.1.3 Durability Test. The trailer was towed a total of 6479 miles in the
durability test. M151 trucks were used as prime movers for all of this mileage.
Mileage breakdown is as follows:

Mileage _
Course Empty 500-1b Load 750-1b load
Paved road 51 318 2000
Gravel road - 1433
Belgian block 50 627
Perryman cross-country - 1400
Churchville cross-country - 600
Total 101 4378 2000

During the period this vehicle was tested, the weather included
much rain and snow. The cross-country courses vere muddy most of tlie time,
except during the early part of the test when they vwere frozen. The
trailer withstood operation on the frozen course satisfactorily. When the
level cross-country course was muddy, care was taken to drive on hardpan
to avoid becoming mired. No difficulty was experienced with the tracking
of' the traller. When operating on the hilly cross-country course in mud,
the ML51 truck and the trailler slipped in and out of existing ruts which
had been made by wider vehicles. Driver care was required vhen descend-
ing slippery, muddy slopes to prevent the train from jackknifing, sirce the
trailer does not have service brakes,




As previously noted, the paint started peeling off the trailer be-
fore the durability test was started. As the test progressed more paint came
off until at the end of the test about 80% of the paint and undercoating was
off. Since the primer came off with tae paint, it is believed that the diffi-
culty was caused by improper preparatisr of the steel suifaces. After 2000
test miles, the undercoat on the bottos of the trailer came off in sheets (see
Deficiency Record No. 1, page B-1). After the test all paint was removed, and
the trailer was repainted.

Most difficulty during the test concerned the suspension system.
The suspension system is essentially the same ac used on the MLOO and Worlid
War II 1/4-ton trailers., These same problems were experienced when towing
these trailers on muddy terrain., The presence of mud in the spring pivot bolt
bushings caused rapid wear of the bushings and pivot bolts, as shown in Figures
2 and 3 (see also Deficiency Record No. 3, page B-3). The spring clips became
loose and permitted the leaves to fan. Several times the spring packs were
straightened, the spring clip nuts tightened, and the spring rebound clips
tightened. (Deficiency Record No. 4, page B-4). The springs also had a tendency
to work on the shackles (called U bolts). By 3885 test miles the lower .'eft
shacxle bearing wore into the spring eye,
The left spring assembly and left spring
shackle were replaced. At the end of
the test, it was noted that the front
end of the second leaf of the left spring
was broken off. This was caused by the
pinching of the spring leafl by the spring
hanger. The last incident cannot be con-
sidered a deficiency since it involved
a replacement spring.

At 1830 test miles the right wheel
bearing became loose., Dirt was found in
the bearing; it had entered through a
cut seal. The seal was replaced and the
bearings were packed with fresh grease.

Figure 2: Wear of Left Spri This was not considered a deficiency
Pivot Bg;t &nd Bushing in 3617pTe2% since wheel hearing seals are frequently
Miles, cut by draggi: 4 across the spindle threads.

While the hubs were off the trailer at
1830 test miles, all wheel studs were re-
placed by correctea studs as requested

by the manufacturer. At the final in-
spection water was found in the hubs,
This water had entered around the hub
caps when the trailer was floated (see
Deficiency Record No. 6, page B-0).

At 1484 test miles 1% was noted that
the center body floor stiffener tore loose
at each end. This was merely the break-
ing of tack welds which were inadequate
(see Deficiency Record No. 2, page B-2,
and Figure 4).

Figure 3: Wear of Right Spring
Pivot Bolt and Bushing in 3617 Test
Miles.




Figure 4: Left End of Body Floor-Stiffener Toran Loose from Floor.
Appearance of Right End Was Similar.

After S687 test miles the support leg pin became frozen due to
rust, FPart of the operation was on snow-covered courses and the salts used
to melt snow accelerated the rusting of the pin (see Deficiency Record
Yo. 5, page B-5). At the same time it was noted that the safety catch on
the left safety chain was lost (see Deficiency Record No. 7, page B-T).

At the fipal inspection it was noted that the brake lining was
vorn beyond the rivet heads. plthough the brakes are only parking brakes,
sufficient mud entered them to abrade their lining (see Deficiency Record
No. 8, page B-8).

3.1.4 Final Inspection. After the durability test :. final inspection
vas performed. Items relating to the deficiencies encountered in the durability
phase were discussed in the preceding paragraphs. The following additional
items were noted io the final inspection:

a. All lamps functioned satisfactorily,

b. The cover on the intervehicular calble was torn loose. This
could have been caused by careless handling, cond is not a
probler peculiar to the XMULOEL.

c. There was snubbing action in the shock absorbers.

]




After the final inspection, all necassary repairs were made. Tuae
remaining original paint was removed and the trailer was properly repainted.

L, CONCLUSIONS
With exception of the deficiencies noted, the durability of the
trailer was generally satisfactory.

Performance of the trailer, when towed by an ML51 truck, was satis-
factory and the trailer is fully compatible with this truck.

Wear of the suspension components and brake linings was accelerated
by operation in mud.

Failure of the paint was the result of impropes preparation of the
steel surfacer,
5. RECOMMENDATIONS
Upon correction of the deficiencies listed, the XMU1GEL trailer
should be considered acceptatle for military use.
A study should be made to develop suspension hardware, such as

spring shackles, pivot pins, and related items, with greater resistance to
wear during operation in muddy conditions.

10
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APPENDIX A
Directive Letter

HEADQUARTERS
DEPARTMENT OF THE ARMY
OFFICE OF THE GHILF OF oroNance Lt Col Hofiman/eep/7511%
WASHINGTON 25, D. C.

1N REPLY Kl L 0 Y0

CRDTW-TVS e f‘\'f“— . 2 4 1’4

0 e

~

SUBJECT: Test Directive for Engineering Test of Trailer, Cergo,
1/4 ton, 2 vheel, X161

JH{0 Commanding General
Abexdeern Zroving Ground
Atin: C(RDRG-DPU-TU
aryland

1. Four TRAILERS, CARGO: cargo, 1/4 ten, 2 wheel, XMA16EL, were
lojed under Denartiaent of the Arry projiect number 546-07-017 (QiS

dere
55.0.12.227). In conformence with apreement made in May 1960 by repre-

scniatives of CRD, USCGRARC, CCC rrd (TAC Lhe fcur subject irailers
have heen deliverca o test locations. One each vehicle is at Aberdeen
Srevirz Ground Ifor enginecering Ltest, the USA Arwor Boerd end the USA
Arcile Tes Board for user tests and Detroit Arsenal lor mainlenance
cvaluation. Decision to conduet concurrent eneincering and user tests
wzo macde due Lo the ureent regquirerent for e ocompenion trailcr Jor the
TS, UTILITY: L/4 ton, 4xh. FL151 now in production. Tosir are
achCQJJeC fer completion by 1 Lux 1961 and final reuorts are desired by
L Aoril 1661 in order to allow tyue classification in rourth quarter

e T ol

- “r

2, Test Hequircients:

a, General: Subjecet trailer has been develOncﬁ for use with
the TAUCK, UTILITYL: 1/4 ton, /x4, +151, and testing of thc irailer is
intencded to detemaine its coupatibility with and suilability for use
with the 1151, Iurther, ithis testing should determine adequacy of
desiym and construction of the X410l trailer.

b. Prime lizver: Truck, Utility, 1/4-ton, 4x4, 451

¢. Paylouds: When loaded for test purposes, the trailer shall
have & uniformly distributed payload with center of gravity compatible
with center of gravity of average density cargo, of 500 pounds for cross-
country operations, and 750 pounds for highuay operation.




. '
[NERFS ‘ . lk\l‘v

SUBJECT: Test Directive for Engineering Test of Trailer, Cargo,
1/4 ton, 2 wheel, XMA16E1

d. Test Procedures: In conformance with OPM 60-145 dated
11 May 1960, Group A, Special ohgervation is requested for the follow-
ing:

(1) Ability of wheel studs and nuts to maintain proper
torque,

(2) Adequacy of length and suitability ,f safety chains.

(3) Tracking ebility with M151 truck, and general ade-
quacy and performance with this prime mover.

(4) Suitability end functioning of intervehiocular jumper
cahle,

e, Reports Desired:
(1) OoPM 60-20, Deficiency Reports
(2) oPM 60-390, Formal Report

(3) CPM 60-391, Memorandum Reports: Preferably at two-
week intervals,

£. TFull photographic coverage (Sec. 9, OPM 60-395), inoclud-
ing appropriate motion pictures effectively illusbtrating vehicle opera-
tion, suaspension action, and other pertinent features. Prints and
copies of motion picture film should be furnished OTAC at earliest
practicable date.

3. Requirement for formal test plaun (Sec 3, OPM 60-395) is waived
due to urgency of completing test within time scheduled, comparative
simplicity of the item heing tested and the definitive description of
desired test procedures by the OPM references listed herein. The pro-
posed test procedure-is not interded to limit or restrict your installa-
tion in conduct of the test. FRecommended changes and deviations desired
may bhe made to this office for approval and incorporated in the test
when approved.

4. Detalled descriptive cata and parts information will be for-
warded directly to your installation by OTAC under separate gover.




JAN 1 ¢ 559

SUBJLCY:  Yeat Dircelive for Enginecring lesti of Trailer, Cargo,
1/% ion, 2 wheel, XZ1(E1

5. This i your autherily to initinte test using fund resources
availeble Lo yeur instellation under O-S Cede 5510.12,227A.

FOI T CHIZEF OF CRDNALCE:

G. D. CAFRAHAN

Lt Col, Ord Corps

Chief, Arty & Veh Sys Br

Research and Development Division

Cy furnished:
CRD
CG, OrAC, Dewv Ars
Attn: ORDMC-HuW
CG, USCQUARC
Attn: ATDEV-2

A-3




APPENDIX B
Deficiency Records
DEFICIENCY RECORD

DEPICIENCY NO.: 1 ENGINBER: P,Ialchinger

ITEM UNDLR TEOT: TRAILER, CARGO: & ton, 2 wheel, XM416E1

VEHICLR TYPE Cart Type Traller rso. no.. ED3OEY

oats or iwcipent. 17 Jan - 2J Feb 61 opomMETEN:_______ pAnrT MiLsaax:_9=2000

MAJOR" D MINOR: Dl!laN:D IAIUIAC‘I‘"IINO:@

INLGRP NOMENCLATURE PART MO,

32 Paint and Undercoat

Synopsils: DBefore the vechicle was operated, 1t was noted that the
naint wac {laking off. There was primer on the back of
the palnt chlps. It is possible to slip a knife blade
under the palnt and pull off pleces. After approximate-
lJy 2000 miles, the undercoat is coming off in large pleces.

Cause: The primcrdoes not adhere to the steel. Apparently the
steel surfaccs were not adequately cleaned before priming.

Actlon: None. The traller will be palnted at completion of the
test.

Incl 2




DEFICIENCY RECORD

DATE: 22 Mar 61

DEFICIENCY NO. - 2 snoinzan: P, Iaichinger

ITEM UNDER TRET: TRAILER, CARGO: {-Ton, 2 Wheel, XMWIEEl

T FURELR Ve - Cart type trailer axo. no..  6DS96U

oatk or incioenr: 21 February 1961 oEORER a1y, LNON

MAJOR: D MINOR: DIIION:D IAKU'ACTUIIIO:E
ANLGRE NOMENCLATURE —RART NO.
18 Body floor stiffener

Synopsis: The center body stiffener i1s tearing loose at each end.

Cause: Not known at this time.

Action: No repalr has been made. Progression of this failure
will be observed throughout the test.

Incl 3 B




DEFICIBENCY NC.

DEFICIENCY RECORD

DATE: 22 Mar 61

3 svoinsws: _Ee laichinger

ITEM UNDER TEST: TRAILER, CARGO: f TonLQ Wheel, XM416EL

VERICLE TYPER: Cart type traller walal Wo Lk 6D896’4
. 2065 =
DATE OP INCIDENT: Q'Z Feb - 8 Mar 61 ODOMETERAR: reeeew PART MILBAGE: 3617,
MAJOR: D MINOR: @ DIIION:E IAIU'ACTUIIIO:D
INL GRP NOMENCLATURE —EPART NO.
16 Bolt, pivot 7328328
16 Bearing, bushing type, pivot bolt 7328366
Synopsis: At odometer 20€5, it appeared that the spring pivot bolts
were worn. At odometer 3617, the pivot bolts were removed
and found to be severely worn. The pivot bolt bushings
were also worn,
Cause: During this period, 1363 miles were off road operation.
The courses were muddy. Although pivot pins were
lubricated frequently mud entered the bearings and
accelerated wear,
Actlon: The pivot bolts and bearings were replaced.
Incl 4 B-3




ODEFICIENCY RECORD

DATER: 22 Mar 61

DEFICIENCY NO 4 svornesn: _ Polalchinrer

yrem unper TEsT: _ TRAIIER, CARGO: 2 Ton, 2 lWheel, XM41E€El

vV EHICLE TYPE- Cart Type Traller rzo. wo..__ ED3Q6L
. 2065 -
onic 6 n mecuo N Lo BoR = 10 Mae €1 obowsTsm:__ . __»ant witsacs:_3885
MAJOR: D MINOR: (_ﬂ oluou.- uutun\c'ruuno:D
JULGRE NOMENCLATURR PART NO
1€ Bolt, "U" IH thd. 7371090
16 Spring, assenbly

Synopsis: On several occasions the left spring leaves became
fanned. The spring clips were loosened, the spring
pack stiraightened, and the spring clips tightened.
The eprings also had a tendency to work on the shackles
which are called "U" bolts, The lower left shackle bearing
wore into the spring eye.

Cause s This is a common deficiency in vehicles (M100, M38, and
113841) which use the open "U" bolt type shackle, Loose~
ness 1n the shackle permits the spring to cock.

Actlon: The left spring assembly and the left spring shackle
assembly were replaced,

Incl 5 B-k




DEFICIENCY RECORD

DATE: 4 Apr 61

DEPICIENCY NO. 5 encinexr: Polalchinger
ITEM UNDER TEST: TRAILER, CARGO: 4 Ton, 2 Vheel, XM41€El

VEIHICLE TYPE Cart type traller Axlok Wor : €D896EL

DATE OP INCIDENT. 20 Mar 1961 ODOMETER: PART IILIAOI:_5687
MAJOR. D MINOR: numn:D uAnuucrunlnc:E]
ANLGRP NOMENCLATURE PART NO

15 Pin, support leg

Synopsis: The support leg pin became frozen due to rust.

—

Cauge: Mueh of the operation has been on muddy and snow covered
courses, Salt and calcium chloride used to melt 1ce on
roads accelerated rusting.

Actlon: The pin was freed and cleaned during final inspection,

Incl 1 B-5




DEFICIENCY RECORD

DATE: 4 Apr 61

DEFICIENCY NO.. 6 INlCN KLaIRL P.Laichinger

ITEM UNDER TEST: TRAILER, CARGO: £ Ton, 2 Wheel, XM416E1

vaxicLE TYPR: Cart type trailer REQ. NO.: 6D896‘4

pate or inCipENT: — 20 Mar 61 ODOMETER:_______ PAMT uu.non;_&*lu_

MAJOR: D MINOR: Dlllo"D HANV!ACTUIING:B
SNL QAP NOMENGLATURE ~RABRT NO,
13 Caps, hubd

Synopsls: During final inspection, water was found in the hubs.
The traller had previously been floated.

Cause: The water had leaked in past the hubs., There 18 no
gasket, "O" ring, or seal under the hub ceps,

Actlion: The wheel bearings were cleaned and repacked.

Incl 2 B-6




DEFICIENCY RECORD

DATEK 4 Apr 61

DEPICIENCY NO 7 ENGINEERR P.laichinger

‘TEM UNDER TEST TRAILER, CARGO: I Ton, 2 VWheel, XM41E€El

VEHICLE TYPE Cart type Lrailer REG. NO 6D8j6u
DATE OP INCIDENT 20 Mar €1 ODOMETER. PART NILIAGI:EEBI -
MAJOR D MINOR DIIIGN.D IAHU'ACTURING:E
INL GRP NOMENCLATURE _PART NO

15 Hook, Safety Chain

nopsis: The cafety catch on the left safety chain hook was lost.

Cause: Unlmown.
Actlon: None.
Incl 3




DEFICIENCY RECORD

DATE: 4 Apr €1

o]

DEPICIENCY NO. - 3 KNGINERER:

P.lLalichinger

ITEM UNDER TEST TRATIER, CARGO: 1 Ton, 2 Wheel, XM416E)

V ENICLE TYPR Cact type traller ARO. NO.: €D8964
DATE OF (MCIDENT: 28 lar €1 OD;)UITIR:____ PART nn.uol:__e_llz_l},
r
MAJOR: D MINOR: @ n-non-.D uAnuucrualno:D
INLGRF NOMENGCLATURE —PART NO.
12 Lining, Brake

Synonsls: The brake lining was worn past the rivet heads.

Cauge: Most of the off-road operation was in mud. Although the
brakes are only parking brakes, sufficilent mud entered
them to abrade the lining.

Action: The brakes were relined at final inspecticn.

Incl & B-8




APPENDIX C

518-001-155-2330-54-1P/0RD-51: Trailer, Cargo, 1/L-Ton, 2-Wheel,
XMU16EL. Left Front View,

518-001-156-2330-04-2P/ORD=01: Trailer, Cargo, 1/4-Ton, 2-Wheel,
XMULSEL. Right View,




518-001-157-2330-04-3P/ORD-61: Trailer, Cargo, 1/4-Ton, 2-Wheei,
XM416EL. Top: Front View, Bottom: Rear View.

c-2




518-001-158-2330-64-4P/ORD~51: Trailer, Cargo, 1/L-Ton, 2-Wheel,
XMULGEL, Top View.
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1, L.i0ulliI0w

1.1 Clhiet

o ¢ tunilia basisc porfoniance end physical ebaracteristios of
meaflie, O, 2 Whacl, & Tam, YMMIAEY USA Reg Mo, 6DSO6L.

2. RESULTS

2.1 QCoreral

Tke center of gravity location was:

a. Verticelly 23 inchss from ground level and 7 inches from
center line of vhoel.

b. Horizontally frcm rear edge of carge bed M1} inches.

The parking hrake held the trailer on the 15% longitudinal slope
in both the forwvard and reverse direction.

Individual wheel loading with and without paylosd was as follows:

w/o Paylosd w/Payload

Left Wheel 260 k95
Right Wheel 255 505
Landing leg 110 100

total weight - lba 625 1100

Vith e pintle height of 164 inches and with the required payload.
The force on the trailer pintle was 110 pounds.

An sverege of 20 pounds dravbar pull was required to tow the
loaded trailer from road spseds of 20 to 30 mph.

Physical dimensions and center of gravity lecation are presemted
on Sketoh No. 61-13-1.
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